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DETAILED ACTION 

Specification objection 

1 . The disclosure is objected to because of the following informalities: page 7 line 6 
"100" to read -110- to maintain consistency with drawings and specs. 
Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to date of application for patent in United States. 

3. Claims 1 - 4 and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Chan et al. (US Patent 6306715). 

4. Chan et al. teach a method for making a semiconductor device comprising: 
forming a dielectric layer (14) on a substrate (10), forming a metal layer (16, 18) 

on the dielectric layer, forming on the metal layer a masking layer (24) that has first and 
second sides, and then lining the first and second sides of the masking layer with a 
sacrificial layer (28); 

wherein the dielectric layer comprises a high-k gate dielectric layer selected from 
the group consisting of hafnium oxide, hafnium silicon oxide, lanthanum oxide, yttrium 
oxide, zirconium oxide, zirconium silicon oxide, tantalum oxide, titanium oxide, barium 
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strontium titanium oxide, barium titanium oxide, strontium titanium oxide, aluminum 
oxide, lead scandium tantalum oxide, and lead zinc niobate (col. 2 lines 55 - 58); 

wherein the metal layer comprises a material that is selected from the group 
consisting of hafnium, zirconium, titanium, tantalum, aluminum, metal carbide, 
ruthenium, palladium, platinum, cobalt, nickel, and a conductive metal oxide (col. 2 line 
59 - col. 3 line 20); 

etching the metal layer and the dielectric layer after lining the first and second 
sides of the masking layer with the sacrificial layer (fig. 3), and removing the sacrificial 
layer after the metal layer is etched (col. 3 line 28 - col. 4 line 19); and 

wherein the sacrificial layer comprises a material that is selected from the group 
consisting of silicon nitride, a carbon doped silicon nitride, and silicon dioxide, and the 
first and second sides of the masking layer are lined with the sacrificial layer by 
depositing the sacrificial layer onto the metal layer, and onto the first and second sides 
of the masking layer, then applying an anisotropic plasma dry etch process to remove 
the sacrificial layer from the metal layer (col. 3 lines 28 - 60). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time invention 
was made to a person having ordinary skill in the art to which the subject matter pertains. Patentability 
shall not be negatived by the manner in which the invention was made. 



Application/Control Number: 10/805,880 Page 4 

Art Unit: 2825 

6. Claims 5, 6, 7, and 10 - 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chan et al. (US Patent 6306715) in view of Samavevedam et al. 
(USPAP 2004/0023478). 

7. Chan et al. teach features previously outlined, but lack forming a first metal layer 
on a first part of the dielectric layer, leaving a second part of the dielectric layer 
exposed, forming a second metal layer on the first metal layer and on the second part of 
the dielectric layer, forming on the second metal layer a masking layer that has first and 
second sides; 

wherein the first and second metal layers are each between about 25 and about 
300 angstroms thick, the first metal layer has a workfunction that is between about 3.9 
eV and about 4.2 eV, and the second metal layer has a workfunction that is between 
about 4.9 eV and about 5.2 eV; 

wherein the first and second metal layers are each between about 25 and about 
300 angstroms thick, the first metal layer has a workfunction that is between about 4.9 
eV and about 5.2 eV, and the second metal layer has a workfunction that is between 
about 3.9 eV and about 4.2 ~eV; and 

wherein the masking layer comprises polysilicon. 

8. However, Samavedam et al. teach the steps of forming a first metal layer (1 1 0) 
on a first part of the dielectric layer, leaving a second part of the dielectric layer exposed 
(fig. 2), forming a second metal layer (114) on the first metal layer and on the second 
part of the dielectric layer, forming on the second metal layer a masking layer (1 16, 1 18) 
that has first and second sides; 
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wherein the first and second metal layers are each between about 25 and about 
300 angstroms thick, the first metal layer has a workfunction that is between about 3.9 
eV and about 4.2 eV, and the second metal layer has a workfunction that is between 
about 4.9 eV and about 5.2 eV (paragraph 22, 27); 

wherein the first and second metal layers are each between about 25 and about 
300 angstroms thick, the first metal layer has a workfunction that is between about 4.9 
eV and about 5.2 eV, and the second metal layer has a workfunction that is between 
about 3.9 eV and about 4.2 ~eV (paragraphs 25, 27); and 

wherein the masking layer comprises polysilicon (paragraph 26). 

9. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to incorporate the teachings of Samavedam et al. into the 
Chan et al. reference to form a high-K gate dielectric with reduced damage. 

10. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chan et 
al. (US Patent 6306715) in view of Matsuo (USPAP 2004/0000695). 

1 1 . Chan et al. teach the features previously outlined, but lacks the steps of forming 
a first metal layer on the high-k gate dielectric layer, removing part of the first metal 
layer, forming a second metal layer on the first metal layer and on the high-k gate 
dielectric layer, a first part of the second metal layer covering the remaining part of the 
first metal layer and a second part of the second metal layer covering the high-k gate 
dielectric layer, forming a polysilicon layer on the second metal layer, and removing part 
of the polysilicon layer to generate a patterned polysilicon layer that has first and 
second sides and to expose a third part of the second metal layer. 
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1 2. However, Matsuo teaches a method for making a semiconductor device 
comprising; 

forming a high-k gate dielectric layer on a substrate, forming a first metal layer on 
the high-k gate dielectric layer (fig. 6A); 

removing part of the first metal layer (203) to expose part of a high K gate 
dielectric (fig. 6B); 

forming a second metal layer (205) on the first metal layer and on the high-k gate 
dielectric layer (202), a first part of the second metal layer covering the remaining part of 
the first metal layer and a second part of the second metal layer covering the high-k 
gate dielectric layer (fig. 6C), forming a polysilicon layer (206) on the second metal 
layer; and 

removing part of the polysilicon layer to generate a patterned polysilicon layer 
that has first and second sides, and to expose a third part of the second metal layer (fig. 
7A). 

1 3. Therefore, it would have been obvious to one of ordinary skill in the art time 
invention was made to incorporate the teachings of Matsuo into the Chan et al. 
reference to fabricate a self-aligned dual metal gate transistor. 

14. Claims 9, 17, and 19 are objected to as being dependent upon a rejected claim, 
but would be allowable if rewritten in independent form. 

1 5. Prior art considered, but not used in the rejection include Weybright et al. (US 
Patent 6403423), Nallan et al. (USP AP 2003/0180968), Lee (US Patent 
2003/0198104), Hobbs et al. (US Patent 6432779), and Signorini (US Patent 6484989). 
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16. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Igwe U. Anya whose telephone number is (571) 272- 
1887. The examiner can normally be reached on M - F 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew S. Smith can be reached on (571) 272-1907. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from the Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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